In order to analyse the relationship between grade of tubal damage and pregnancy rate following in-vitro fertilization (TVF) treatment, 50 consecutive couples with isolated tubal infertility who underwent IVF without previous reconstructive surgery were studied. The couples had tried to conceive for 2.5-5.6 years (mean 3.9 years) and had gone through a complete investigation for infertility. All women fulfilled the standard criteria for normal ovulatory cycles. All males had normal spenniograms. Tubal function was in each case evaluated by hysterosalpingography and laparoscopy. Grade of tubal damage was classified on a scale of I-IV. Patients with milder tubal damage (groups I-II) showed considerably higher take-home baby rate per started cycle (48%) than patients with severe tubal damage (group IV; 6%) (P < 0.001) even though patients in group IV underwent more treatment cycles than patients in groups I-II (2.7 versus 1.8; P < 0.01). In the first treatment cycle nine out of 12 patients in groups I-II became pregnant as compared with only one out of 16 in group IV (P < 0.01). As indicators of lower ovarian response, the women in group IV needed a higher number of gonadotrophin ampoules per cycle (P < 0.001) and exhibited lower preovum retrieval oestradiol concentrations (P < 0.001). Oocyte retrievals per started cycle (I-II: 100%; HI: 98%; IV: 84%) did not differ significantly between the groups, neither did pre-embryo replacements (I-II: 95%; III: 80%; IV: 73%) nor pre-embryos per replacement (I-II: 3.0; HI: 2.9; IV: 2.8). The present results concerning the role of tubal damage grade for the outcome of FVF treatment should be considered in patient counselling. Further studies are needed to elucidate the mechanisms by which the extent of tubal damage may impair ovarian function and reduce IVF outcome.
Introduction
Many couples receiving in-vitro fertilization (TVF) treatment during the last decade were infertile due to tubal damage, since IVF was first introduced as a treatment option after 2438 failed tubal surgery (Steptoe and Edwards, 1978; Speroff et al, 1994) . We recently observed a strong relationship between preoperative high tubal damage grade and low pregnancy rate following IVF treatment, as well as hormonal signs of impaired ovanan function in patients with high tubal damage grade (Csemiczky et al., 1995) . However, from these data we were not able to distinguish between the relative importance of tubal damage grade and surgery. In order to focus on tubal factor only, the present study was carried out on patients who had not been operated upon due to tubal infertility prior to FVF treatment.
Materials and methods

Study group
Fifty couples with isolated tubal infertility undergoing 115 IVF cycles in our clinic during 1992 and 1993 were included in the study. The women were 28-38 years of age and had gone through a complete investigation for infertility, including basal body temperature (BBT), characterization of the menstrual cycle by serum concentrations of luteiruzing hormone (LH), follicle stimulating hormone (FSH), oestradiol in the early folhcular phase and progesterone 6-7 days after ovulation. All fulfilled the standard criteria for normal ovulatory cycles (Landgren et al., 1980) . All males had normal spenniograms on at least two occasions according to the WHO criteria (WHO, 1992) . The couples had tried to conceive for 2.5-5.6 years (mean 3 9). The Fallopian tubes were in each case evaluated by hysterosalpingography (HSG) and laparoscopy. Grade of tubal damage was classified according to Mage et al. (1986) . The scoring system is summarized in Table I .
IVF treatment
Controlled ovarian hyperstimulation was performed using a long gonadotrophin releasing hormone agonist, human menopausal gonadotrophin, human chorionic gonadotrophin (GnRHa; HMG; HCG) protocol as previously described (Csemiczky et al., 1994) . GnRHa (Suprefact, Svenska Hoechst AB, Stockholm, Sweden) was administered as a nasal spray 6X200 u.g/day starting on day 21 in the (Csemiczky el ai, 1994) Luteal phase support was given using 5000 IU HCG at 3, 6 and 9 days after embryo transfer. The number of treatment cycles and the number of replaced pre-embryos were limited to three.
Statistics
Statistical analyses were carried out with Fisher's exact test for group comparisons and ANOVA for comparison of means between two groups. A P-value < 0.05 was considered statistically significant
Results
The treatment outcome is summarized in Table II where the patients are grouped according to their tuba! damage grade. The groups with milder damage (I-II) were pooled due to small numbers in each group. It is clearly seen that these patients had a considerably higher take-home baby rate per cycle (48%) as compared with patients with severe tubal damage (group IV; 6%) (P < 0.001). Total pregnancy rate was 52% for groups I-II as compared with only 10% for group TV (P < 0.001) It is also clear that patients with milder tubal damage more often become pregnant in the first treatment cycle than patients with severe tubal damage (75% as compared with 6%; P < 0.001). Consequently, these patients needed fewer treatment cycles, and the average number of cycles performed per patient was 1.8 for groups I-II as compared with 2.7 for group IV (P < 0.01).
Gonadotrophin ampoules used per cycle were statistically significantly higher in group IV as compared with groups I-II and m (P < 0.001), while pre-ovum retrieval oestradiol concentration (P < 0.001) and number of oocytes recovered (P < 0.001) was correspondingly lower. Oocyte retrievals and pre-embryo replacements per started cycle did not differ statistically significantly between the groups. For patients with mild tuba! damage, oocyte retrievals were performed in all 21 cycles, as compared with 84% of the 49 cycles for patients with severe tubal damage (n.s.). Similarly, embryo replacement was performed in 95% of the cycles for patients in groups In, as compared with 73% of the cycles for patients in group IV (n.s.).
The Mage group HI did not show significant difference in pregnancy rate as compared with the mild damage group, while pregnancies and life births per cycle were significantly different as compared with the severe group (P < 0.05 and P < 0.01 respectively). As expected, the live birth rate was higher in the secondary infertile women.
Discussion
When comparing the three subgroups of gradually increasing grade of tubal damage it was clear that the two extreme groups, I-II and IV, displayed striking differences in IVF treatment outcome. High grade of tubal damage would seem to be a predictor for low pregnancy rate. In a recent prospective study (Csemiczky et al, 1995) we found a strong correlation between high grade of tubal damage and impaired ovarian function in women who underwent reconstructive surgery prior to IVF treatment. Since the patients in the present study also had isolated tubal infertility we postulated that although not surgically treated, severe tubal damage could impair ovarian endocrine function. The ovarian response to gonadotrophin stimulation was apparently low in group IV in terms of ampoules needed, pre-ovum retrieval oestradiol concentration and number of oocytes recovered, observations that indicate ovarian subnormality in this group. The intermediate Mage group HI was most likely heterogeneous. In fact, the pregnancy and live birth rates of group III were representative of what could be expected from an unselected IVF patient group.
IVF successively replaces other less effective treatment models and is thus becoming an efficient primary treatment for infertility. From this point of view, it is of clinical importance to take into account all prognostic factors available for each patient when choosing between IVF and alternative methods. The age-related impediments to conception are wellestablished parameters that are considered in infertility treatment, including IVF (Meldrum, 1993) . From our present result, the tubal damage grade should also be considered when selecting the optimal treatment. According to Gomel (1983) , patients with grade IV tubal damage will certainly not benefit from tubal surgery, and from our present results they would benefit only to a minor extent from IVF. Our results do not enable us to conclude that reconstructive surgery would be a better alternative for some of die patients in our study. However, in order to improve the infertility treatment success for women with severe tubal damage it will most likely be necessary to screen ovarian function before selecting treatment. Interestingly, all women had normal basal FSH levels in their routine work-ups. It would therefore seem necessary to use more sensitive screening mediods to detect impaired ovarian function (Csemiczky et al., 1995) . Unfortunately, none of the women in this study underwent the clomiphene challenge test which most likely would have revealed low ovarian reserve in some cases (Scott and Hofmann, 1995) . Women with slightly impaired ovarian function could be advised to undergo a limited number (one or two) of IVF attempts and, when unsuccessful, consider ovum donation (Navot et al., 1991) or adoption. For women showing clearly impaired ovarian function, routine IVF would seem to give low success according to our previous (Csemiczky et al., 1995) and present data.
In the beginning of the IVF era only women with severe tubal damage were treated. However, the indications have successively widened. Lower grades of tubal damage as well as other non-tubal indications have been included and concurrently the results have improved. From this point of view, our finding mat tubal damage grade per se seems to be of importance for treatment outcome, is interesting. The wider indications for IVF treatment may in fact be one important explanation for better results.
The occurrence of hydrosalpinx could have a negative impact on implantation rate and it has been suggested that, when present, salpingectomy should be performed prior to IVF (Strandell et aL, 1994; Vandromme et al., 1995) . Only two women with markedly distended hydrosalpinx were included in the present study which does not allow any further analysis due to the small number. Nevertheless, severe tubal damage without markedly distended hydrosalpinx formation was apparently related to low success rate in our IVF programme.
In conclusion, our study showed that women with a lower grade of tubal damage had a much better outcome following IVF treatment than did women with higher grade damage. This factor should be considered in patient counselling. Further studies are needed to elucidate the mechanisms by which the extent of tubal damage may impair ovarian function and reduce IVF outcome.
